The first is represented by HECT (homologous to E6AP carboxy terminus) ligases, in which the formation of ubiquitin-thioester intermediates is followed by a direct transfer of ubiquitin onto a substrate (Nuber and Scheffner, 1999), as shown for E6AP, RSP5, and Nedd4 (Hui- 
capable of forming chains similar to the polyubiquitin, which are required for recognition by the 26S proteasome. (Figure 2A, middle panel) . The latter resembles one of the endogenously expressed Mdm2 species ( Figure 1A ) and may represent a nonsumoylated form of Mdm2. These data imply that the exogenously ex- Figure  3B ). In contrast, K446R mutant was not ubiquitinated. These observations establish that Lys-446 is required for Mdm2 ubiquitination in vivo.
Results
To determine whether self-ubiquitination of Mdm2 at Lys-446 is required for Mdm2 degradation in vivo, we measured Mdm2 half-life.
35
S-pulse-chase labeling experiments revealed that the 90 kDa form of Mdm2 is more stable compared with the 75 kDa form of Mdm2 ( Figure 3C ). Whereas the half-life of the K1 form is around 2 hr, the p90 sumoylated form of Mdm2 exhibits a halflife of less than 1 hr as compared with a half-life of less than 30 min for the non-SUMO-1-modified p75 form of Mdm2. Treatment of the cells with proteasome inhibitor lactacystin prolonged the half-life of both p75 and p90, whereas the half-life of the K1 remained unchanged ( Figure 3C ). These observations further substantiate that conjugation of SUMO-1 to Mdm2 stabilizes Mdm2 by preventing its self-ubiquitination. It should be noted that since the Mdm2 of ‫09ف‬ kDa is sumoylated (Figures 1-2 ) and its direct ubiquitination may be impaired ( Figure 3A) , it is likely that removal of SUMO-1 by sentrin-specific protease1-like enzymes occurs prior to Mdm2 ubiquitination. In this case, the difference in the kinetics of p90 Figure 5A , upper panel). This result indicates that the Mdm2 mutant defective in self-ubiquitination is more efficient in promoting p53 degradation in vivo than the wt Mdm2. Since, under the conditions of forced Mdm2 expression used in these experiments, the levels of K1 and wt forms of Mdm2 were similar ( Figure 5A , lower panel), we cannot explain the enhanced activity of K1 by merely the accumulation of a more stable K1 protein. Therefore, these data also suggest that Mdm2 self-ubiquitination is likely to be detrimental to Mdm2's ability to ubiquitinate p53.
Sumoylation Increases the Ability of Mdm2 to Ubiquitinate p53
To directly assess the effect of Mdm2 ubiquitination on its ability to target the degradation of p53, we performed the Mdm2 self-ubiquitination reaction prior to adding Mdm2 to p53 ubiquitination assay. In vitro ubiquitination reactions were carried out using the purified E1, E2 (UbcH5b), Mdm2 (as the source for E3 ligase), and affinity-purified HA-tagged p53 expressed in Sf9 insect cells. In this two-step reaction, we enabled efficient self-ubiquitination of Mdm2 before addition of p53 as a substrate to assay Mdm2-targeted ubiquitination. Analysis of p53 ubiquitination (performed with antibodies to HAtagged p53, which enabled distinguishing p53 from tination of Mdm2 impairs its ubiquitin ligase activity, Mdm2 sumoylation at Lys-446 preserves Mdm2 ligase activity for p53 ubiquitination by blocking the self-ubiMdm2 K446R, which Is Not Capable of Selfquitination of Mdm2 E3 ubiquitin ligase.
Ubiquitination, Is More Efficient than Wt Mdm2 in Promoting p53 Degradation Mdm2 K446R Is More Efficient than Wt Mdm2

Mdm2 elicits the ubiquitin ligase activities toward itself in Inhibition of p53-Induced Apoptosis as well as toward p53. Given the observations that
To examine the biological consequences of accelerated Mdm2 sumoylation attenuates its self-ubiquitination and p53 degradation by mutant Mdm2, deficient in self-ubiquitination, we compared the abilities of the K1 and prolongs its half-life but does not affect its association Figure 5D ). This finding Stabilization of p53 in response to stress and DNA damage is imperative for its ability to coordinate the cellular suggests that abolished self-ubiquitination renders Mdm2 cells. Proteins were separated on 8% SDS-PAGE. The gel was stained with Coomassie blue, dried, and exposed to X-ray film (Xomat,
